Section of Proctology
Diverticulitis as Surgical Emergencies I shall confine my remarks to the manifestations of diverticulosis and diverticulitis as they present as acute surgical emergencies; I will not discuss the cases seen as out-patients. One of the disadvantages of working in Southampton has been, until mid-1958, the lack of an efficient register of diseases, so I will give statistics for only one year -namely-1959. I have traced many cases seen before then, but the statistics would be unreliable. We serve a population of about 300,000 souls. I receive one-quarter of all general surgical emergencies over the age of 12, and in a year I deal with 520 emergencies. In 1959 there were 21 cases of diverticulitis admitted as emergencies, making an incidence of about 4 %. Maclaren (1957) quoted an incidence of I0/% in Edinburgh, but his total did not include all kinds of general surgical emergencies. It is unlikely that the incidence in Southampton would differ materially from that in other parts of this country. There is, however, a geographical variation in incidence of this disease. Thanks to my present registrar, Dr. B. Georgoulis from Athens, I have learned that only 5 cases of diverticulitis have been operated on in the University Hospital there in the last ten years (Georgiadis, 1960) ; one wonders if this discrepancy is due to environment or heredity.
In addition to the 21 cases mentioned for 1959, I have traced 20 others seen since 1953, making a total of 41 examples of acute diverticulitis. There were 24 women and 17 men, the ages ranging from 42 to 84. The majority were admitted in their first attack, with some exceptions.
Hemorrhage.-There were 5 cases of severe hemorrhage, 2 requiring transfusion. Brisk rectal bleeding presents a difficult diagnostic problem, and I cannot be certain that the blood came from a diverticulum. In 4, the diagnosis was made after a barium enema had revealed diverticulosis and investigation had failed to reveal any other source or cause of bleeding. One man returned a second time two years later with a recurrence of the bleeding. His films showed extensive diverticulosis. One woman, aged 47, had a normal barium enema. At laparotomy, DECEMBER the only operation performed in the hemorrhage group, a solitary sigmoid diverticulum was found with a clot in it. In all cases the bleeding had ceased by the time the patient was admitted, and I agree with most other authors that operation is not necessary.
Simple inflammation.-18 cases of simple diverticulitis were seen. Abdominal pain with localized tenderness was a constant finding. In 16 the diagnosis was made clinically with subsequent radiological confirmation. Only one was admitted a second time, otherwise there had been no previous attacks, although a few had noticed some change in bowel habits. In the patients with tenderness in the left iliac fossa and in the absence of any evidence of peritoneal involvement, the diagnosis was not doubted. Treatment consisting of a short period of bed-rest and observation was always followed by uneventful recovery.
There was here no constant clinical finding other than tenderness, but in the majority the site of onset of pain was in the mid-line well below the umbilicus, shifting later to the site where tenderness was subsequently elicited. The onset-pain was-therefore below the usual site where the first pain of appendicitis is experienced. I submit that, just as appendicitis presents with mid-gut pain, so diverticulitis presents with hind-gut pain, due I suggest to distension of the diverticulum, or to spasm of the sigmoid. It is only later that the pain is localized by irritation of the parietal peritoneum, and the site of localization of pain depends, as in appendicitis, upon which part of parietal peritoneum is involved. Where the diagnosis is doubtful the onset of suprapubic pain is helpful in differentiating from appendicitis. There were two mistaken diagnoses. The first patient had maximal tenderness in the right iliac fossa, and was suspected of appendicitis. Operation revealed uncomplicated diverticulitis. Nothing was done and he had an uneventful recovery. The second misdiagnosis was in a patient with pain in the suprapubic area without any disturbance of gastro-intestinal function. She had a rounded tender mass in the pouch of Douglas without fever; torsion of an ovarian cyst was suspected. At operation diverticulitis of the sigmoid was found. The lesion was readily mobilized, and one-stage emergency resection performed. Recovery was uneventful. She is my only example of a one-stage emergency resection for acute diverticulitis, a method advocated by Ryan (1958) .
Peritonitis.-There were 11 patients with peritonitis, including one man of 42 who was admitted moribund and died within the hour; post-mortem revealed general peritonitis from rupture of a pericolic abscess. The remaining 10 underwent operation, at which the diagnosis was either confirmed or, more often, made. Only 2 had free perforation with an obvious direct communication with the lumen of the bowel. The first, a frail. man of 81, was sent in as acute retention of urine (really suppression). All we could say pre-operatively was that there was general peritonitis with free gas. He made a stormy but successful convalescence following colostomy, but his general condition has precluded further surgery. The second free perforation had a previous ulcer history, and he was aged only 52. His board-like rigidity and absence of liver dullness made us suspect that he had a perforated ulcer. His pain started in the suprapubic area, and that should have indicated the correct diagnosis. At laparotomy fxces were extruding from a perforated diverticulum; the lesion was oversewn and no colostomy was made. Surprisingly he had an uneventful recovery.
The remaining 8 patients had general or pelvic peritonitis from rupture of inflamed diverticulum, without evident communication with the bowel. In only one was a confident diagnosis made before operation, but he made the diagnosis for us. In 1938, when 55, he had undergone colostomy for "inoperable carcinoma" of the sigmoid. Nine years later he was well enough for the colostomy to be closed. In 1950, he suffered perforation of a diverticulum treated by drainage only. In 1954 he had his third perforation, when I first saw him, and, not surprisingly, we made the correct diagnosis. Colostomy followed by resection I hoped would cure him, but in the following year he was again admitted-this time for small-gut obstruction from adhesions. He has been well since.
In the other 7 cases the presence of generalized rigidity with rebound tenderness determined the need for operation. In 5 the pain started below the umbilicus. Diverticulitis was suspected in these, but doubt remained until the laparotomy. In 3 there was an associated increased frequency of micturition.
The operative findings'were the same in all 7, namely an inflamed diverticulum with free pus in the pelvis and turbid fluid in the rest of the peritoneal cavity. All but one were treated with colostomy, and all recovered. In no case was it possible to exteriorize the lesion, and perform a one-stage resection. One colostomy closed spontaneously soon after it'had been made. 4 cases with colostomy have undergone successful resection; one is too recent yet. The one case treated with drainage alone developed a fmcal fistula, which has now healed.
The necessity for colostomy may be questioned. I think it is unwise to undertake resection in the presence of acute infection, with pus. The formation of a fecal fistula is a nuisance; on the other hand, having made a colostomy one is committed to subsequent resection. I have been impressed by the appearance of the bowel when resection is undertaken. My cases have shown the type of thickening shown in Fig. 1 , and the presence of such a lesion must threaten further trouble. Moreover in one patient, whose resection had been delayed for two years for social reasons, there was still pus in the pelvis. Obstruction.-No example of acute obstruction of the colon by diverticulitis has been seen, but one patient presented with acute small-gut obstruction from adhesions.' She was successfully treated by separation of the adherence, the original lesion being ignored.
Pelvic mass.-4 patients were admitted with abdominal pain and a big pelvic mass, each being diagnosed as carcinoma. 3 were treated by staged resection, and 1 by one-stage resection, but they were not strictly emergencies.
Miscellaneous.-There remain 2 patients who had pericolic abscesses. One was admitted as an emergency to the medical wards with diarrhoea, thought to be dysentery. She suffered a hectic fever which failed to respond to medical treatment, although it was realized that she had an inflammatory mass in the pelvis. She started to go downhill, so I undertook laparatomy and removed surprisingly easily a large pericolic abscess. The other patient, aged 52, was admitted as a case 'Since this paper was read, one case of acute largegut obstruction has been seen. and treated by cacostomy followed by resection. of acute prostatitis. The illness had started with "influenza" followed a week later by a subumbilical pain associated with dysuria and strangury. The suspected prostatic tenderness was in fact a mass immediately above the prostate, in what turned out to be an abnormally deep rectovesical pouch. The clear urine exonerated the urinary system as the source of his trouble. The pelvic mass remained unchanged for four weeks, so I undertook laparotomy without a preoperative diagnosis. It turned out to be a pericolic abscess from diverticulitis.
Professor John Bruce (Edinburgh):
Diverticulosis and Chronic Diverticulitis Infection-or inflammation-is generally regarded as the most important sequel to diverticulum formation in the large bowel, and especially in the sigmoid part of the colon. The "tempo" of the so-called inflammatory process varies considerably, however, and it is difficult to separate a stage or a type that may appropriately be termed chronic. There is no doubt that acute diverticulitis occurs, with fever, pain, guarding and tenderness in the left iliac fossa and a tendency to go on to pericolic abscess formation; but recurrent non-febrile episodes of left iliac pain, with only tenderness and thickening in the line of the pelvic colon, are more difficult to interpret, and in the not infrequent absence at eventual operation in such cases of signs of present or former inflammation the mechanism of symptoms is by no means always clear. In fact there have been few comprehensive studies of the pathology and the course of diverticular disease, and as a corollary to our relative ignorance of its natural history, there is lack of definition in our therapeutic approach. As a first consideration, therefore, it is wise to assess the clinical significance of uncomplicated colonic diverticulosis. Diverticulosis Diverticulosis is unquestionably a common deformity of the colon. Its frequency has been reported by many observers but the findings of Ochsner and Bargen (1935) are as reliable as any, and those workers found diverticula in 6-7 % of autopsies. The incidence in routine barium enemas is 8 5 % (Pemberton et al., 1947) . On the basis of these figures, there are presumably about four million victims in the United Kingdom, of whom, fortunately, only a small number require surgical treatment.
The diverticula are almost invariably multiple, though rarely a solitary diverticulum may form in the cecum or in the cmcocolic tract. No part of the colon is immune, but the pelvic colon is generally most involved, and diverticulitis is therefore more common in this segment. The evidence of repeated opaque enemata suggests that diverticulosis, though usually localized to begin with, may progressively involve more and more of the colon until the whole is affected.
The view is widely held that, in the absence of inflammation, colon diverticula have no clinical significance. This is not the case, because the experience of most of us includes examples of sudden perforation, or of severe hmmorrhage without a preceding stage of diverticulitis. Nevertheless, the majority of persons with diverticulosis have no symptoms, or at most some "irritability" of the bowel; but even in those with clinical effects sufficient to prompt a diagnostic barium enema, diverticulosis for the most part remains uncomplicated pathologically. Boles and Jordan (1958) have put a numerical value on the likelihood of later sequelb. In an eleven to twenty-seven year follow-up study of 294 patients with mild abdominal symptoms and radiological diverticulosis, 60% had no further trouble. Of the remainder, 25 % developed "diverticulitis" an one or more occasions; heemorrhage, obstruction with fistula formation and perforation each occurred in 5%. It is worthy of note that in more than half the bleeders, a quarter of the obstructions and a third of the perforations there was no preceding clinical diverticulitis, while of those who developed diverticulitis less than half came to operation. Simply stated, the observations of Boles and Jordan suggest that only 10% of patients who start off with symptomatic diverticulosis "go wrong", and may need surgery.
Subacute and Chronic Diverticulitis
Like the acute manifestations of diverticulitis, the subacute and chronic forms, for all practical purposes, are confined to the pelvic and descending colon. Clinically they present in a variety of ways: (1) Following the resolution of one or more attacks of acute diverticulitis the pelvic colon remains thickened and tender; there is a change in bowel habit, pain in the left iliac fossa, often a raised erythrocyte sedimentation rate and some upset in health. (2) Following the subsidence of acute infection a chronic pericolic abscess may develop in the left iliac fossa. (3) Without a preceding frank acute diverticulitis an indolent pericolic abscess may form in the left iliac fossa.
(4) There may be a history of recurring attacks of fever, left iliac pain and malaise not severe enough to justify a label of acute diverticulitis. (5) There may be a more or less constant left iliac fossa pain with exacerbations, accompanied by change in bowel habit but without fever.
Apart from the inherent importance of these clinical types as causes of discomfort, ill-health and disablement, each is important as the potential prelude to more serious complications, especially obstruction and fistula formation. For this reason a more aggressive attitude is increasing; and the evidence of Boles and Jordan (1958) that the incidence of complications rises with the number of attacks of diverticulitis to nearly 60 % provides statistical support for such a policy.
In practice, however, there is still a proper unwillingness to embark on radical colon surgery, in the absence of obvious and severe local pathological signs or a well-founded clinical conviction that if left alone more difficult and dangerous complications are all but inevitable. Retrospective assessment of the chronic cases that have come under my observation clearly establishes that more than one indication was present before operation was advised and that the need for operation was declared by the onset of complications or by uncertainty about the diagnosis.
Despite the comparative safety of modem colon surgery, a cautious policy is certainly wise, because the majority of patients are elderly, and many are in the "poor risk" category on .account of chronic bronchitis and obesity. Furthermore, there is often accompanying but unrelated disease elsewhere in the abdomen. Thus some 6 % of patients with diverticulitis have gallstones and a hiatus hernia-Saint's triad; and many are the victims of peptic ulceration.
When surgery is decided upon, the ideal operation is a one-stage resection with end-to-end anastomosis. This may be inadvisable in elderly, obese or otherwise unfit patients, in whom a transverse colostomy is safer and wiser; or primary resection may be unduly hazardous when there is a pericolic abscess or an adherent pericolic granulomatous mass, when a colostomy is indicated. Usually-though not invariablythe symptoms of diverticulitis disappear after colostomy, which should be regarded as a prelude to resection later, though some patients become so well conditioned to it that further surgery is refused. In this event, there is no need to press the issue if the diagnosis was not -in doubt, especially in those up in years. It is unwise to close the colostomy without resection even after a considerable symptom-free interval, for the affected part of the colon usually contracts, and recurrence of symptoms is almost invariable.
The interval between colostomy drainage and excision is conventionally about four to six months. Properly it should depend on assessment of the factors determining the colostomy, and the local pathology, the longer interval being necessary when there is a large adherent inflammatory mass; otherwise, a few weeks suffice for the shrinkage of distended colon proximal to the "lesion" and for the resolution of most degrees of diverticulitis.
The amount of bowel to be removed is usually easy to decide; the operation is for "diverticulitis"-whatever that implies-and no attempt should be made to excise all the diverticulabearing colon. The distal level of section is through the lowest part of the pelvic colon, the proximal at a convenient point immediately above the diseased segment, though care should be taken not to include an uninflamed diverticulum in the suture line; the wall of a diverticulum is thin and if a suture penetrates it, leakage is almost certain. In practice, removal of 12-14 cm of pelvic and descending colon usually suffices, but in order to restore continuity without tension it is generally wise to mobilize the descending colon and the splenic flexure. Resection for diverticulitis is not only less extensive but less radical than for carcinoma. It is unnecessary to ligate the inferior mesenteric artery or its main branches, or to resect mesentery: but it is usually wise to visualize the left ureter and to ensure its preservation.
Whether or not a temporary colostomy should be made after resection is a matter for individual judgment, bearing in mind that resections for diverticulitis are followed by infective intraperitoneal complications sufficiently often to be disturbing. In the obese, it is easy to perforate an unsuspected diverticulum with a suture; and in the elderly the vessels are often sclerotic, and the marginal anastomosis less adequate. In both events, post-operative gaseous distension may precipitate.a leak. Furthermore, in many cases the fixation of the diverticulitic colon is marked, and satisfactory mobilization may demand the opening up of inflamed tissue planes. A temporary colostomy may be a small price to pay for safety. Rectal Bleeding That rectal bleeding is frequently associated with diverticulosis and diverticulitis is not disputed. Thus in Edinburgh Royal Infirmary it was an obvious feature-in 10% of 112 cases admitted to the surgical division with a diagnosis of diverticulitis: and Rushford (1956) in a survey of 6,000 cases in the literature assessed the incidence of bleeding as 17%. In smaller series, Lloyd-Davies (1953), Mobley et al. (1957) and Keith and Rini (1957) recorded its occurrence in 18-5%, 7.4% and 19% respectively. Though the association is admitted, the significance of the bleeding is disputed, and Gilchrist and Economou (1955) and De Cosse and Amendola (1957) consider that it is never, or only rarely, due to the diverticulitis, but most commonly to coincidental polyps or carcinoma. My experience leaves me in no doubt that bleeding may occur from granulations or from ulceration secondary to diverticulitis, and from ulceration at the mouth of even an uninflamed diverticulum. The occurrence of bleeding is favoured by the distribution of the vessels related to the diverticula. Noer (1953) by radiology after opaque injection showed that there is a vascular circle around the neck of each sac, and erosion by a fecolith is a distinct possibility.
The hemorrhage may be massive and sometimes exsanguinating; this catastrophic type occurs almost always in elderly (and presumably arteriosclerotic) subjects. In 6 such patients whom I have encountered, preceding bowel symptoms were absent or minimal, but diverticulosis was extensive. All were managed conservatively, and fortunately recovered, though in 2 there was recurrence of bleeding at intervals of four years and six months respectively.
Reports of surgical intervention in massive hemorrhage are few, and fortunately the necessity rarely arises. It seems to be difficult to pin-point the site of hemorrhage at operation, but if there is an obvious segment of diverticulitis it seems reasonable to resect this and trust that the source of the bleeding has been removed. This has not always been effective in controlling the bleeding and a patently abnormal length of colon is not invariably present. Under these circumstances, it may be wise to carry out an extensive-or even complete--colectomy with ileo-rectal anastomosis. The situation, in fact, is similar to that obtaining at operation for hkmatemesis at which no obvious cause is found.
Moderate or minor bleeding is of more importance than massive hemorrhage on account of its greater frequency and of the diagnostic problem it poses. It may be episodic, persistent, related or unrelated to defeecation, and occur with or without other bowel symptoms. Neither a known previous diverticulitis, a history of diverticulitis nor the radiological demonstration of diverticula justify the assumption that bleeding is related to the disease, for cancer and diverticulitis occur together in 12% of patients; and adenomatous polyps are also common, while piles or an anal fissure can give rise to brisk hemorrhage. Proctoscopic and sigmoidoscopic inspection are imperative, and scrupulous skilled. radiological examination. The presence of a lump on abdominal examination, bleeding from above the limit of the sigmoidoscope, and an equivocal radiological report are indications for operation; so too is persistence of bleeding despite conservative treatment of the diverticulitis.
Obstruction
Secondary fibrosis with stenosis-first recognized by Graser (1898)-is the commonest and most important complication of diverticulitis. The stenosis may be localized, or a longish segment may be involved; and as a rule the pelvic colon or lower descending colon is implicated.
It is rare for operation to be undertaken for diverticulitis until an obstructive element is recognized in the symptomatology, but when we refer to obstructive diverticulitis we have in mind those patients whose presenting or principal manifestation is serious interference with the passage of intestinal contents;
When obstruction is chronic, the difference between diverticulitis and carcinoma may tax the resources of the clinician and the radiologist before operation, and of the surgeon at operation; and in any event the two conditions frequently co-exist. The diagnostic problem is accentuated when there is also rectal bleeding for which no rectal cause is apparent, or when there is a palpable swelling in the iliac fossa. A protracted history of bowel trouble, a more frequent history of colicky pain, more pronounced tenderness in the iliac fossa, and the occurrence of massive hemorrhage no more than favour a diagnosis of chronic diverticulitis, and we are forced to rely largely on the radiological examination in making the differential diagnosis. Unfortunately, the picture is equivocal in a considerable number of cases; even the length of the diseased segment, or the other criteria of benignity-preservation of mucosal pattern, ill definition of the margins of the filling defect-may be no more than suggestive of diverticulitis.
The obvious course in such circumstances-if not in all forms of chronic obstructive diverticulitis-is operative exploration. Even here it may be impossible to distinguish between an inflammatory lesion and cancer. If the local conditions permit a resection of the lesion, the operative procedure for carcinoma is quite different from that required for diverticulitis: and if in the presence of an adherent mass it is elected to make a proximal colostomy, the interval allowed to elapse before subsequent resection must be dictated by our ability or otherwise to exclude carcinoma. If this is possible, an interval ofsome months may be allowed for the subsidence of the peridiverticular inflammatory reaction; otherwise there is no justification for postponing resection for more than a few weeks.
Fistula Formation
Fistulm into neighbouring structures may follow perforation either of an inflamed adherent diverticulum or of a pericolic abscess, more commonly the latter. In the first case, there may be little or no pericolic inflammatory reaction; in the other, the structures are incorporated in an inflammatory mass. The most frequent and most important lesion is the colo-vesical fistula, and next in frequency the colo-vaginal variety.
Colo-vesical fistula.-Diverticulitis is the commonest cause of fistula between the bladder and the colon; carcinoma of the sigmoid or of the bladder is a rarer precursor, and other forms are unusual. It is predominantly a male complication, the intervention of the uterus sparing the female this distressing sequel.
Clinically the important feature of colo-vesical fistula secondary to diverticulitis is the high incidence of preceding urinary symptoms, varying from urgency and frequency to complete retention. These evidences of impending fistula may continue for weeks or months; or there may be recurring episodes; and they should be regarded as a strong indication for operation.
In the majority, the establishment of a fistulous communication is followed initially by an intense and diffuse cystitis, and f=ces and gas are passed in the urine. Later the cystitis may partially subside, leaving a subacute or chronic inflammation to which some patients acquire a remarkable degree of tolerance. In a few, symptoms become minimal and the fistula appears to be compatible with reasonable health.
The classical case presenting with pneumaturia and cystitis offers no particular diagnostic difficulty. Cystoscopically there is diffuse cystitis and often extreme edema in the neighbourhood of the fistula, though in more than half the cases a fistulous opening is not identified. Though it should always be done, sigmoidoscopic examination is rarely helpful, for fixation of the colon makes the procedure difficult and it is unusual to see the openings of the diverticular sacs. Lack of mobility of the sigmoid, narrowing of its lumen, cedema of the mucosa and angulation of the bowel are suggestive, and when the causal lesion is doubtful it is sometimes possible to demonstrate that a carcinoma is present. Radiological studies may demonstrate the presence of diverticulitis unequivocally; unfortunately, however, fistula formation in diverticulitis is often a sequel to the onset of obstruction and 'the radiologist may not be able to exclude carcinoma with confidence.
When the fistula has become chronic there may be difficulty in establishing the diagnosis. The bladder mucosa may look normal, though there is commonly cedema or some granulations at the site of the communication. Careful microscopic examination of the centrifuged urine may reveal fmcal debris, and culture of the urine may yield intestinal organisms. The introduction of methylene blue into the bladder and its recognition in' the faces at sigmoidoscopic examination may also offer confirmatory evidence.
The treatment of colo-vesical fistula is surgical, and nothing short of resection of the diseased segment of colon can guarantee a cure. Attempts to separate the viscera and close the apertures are not worth considering, even after a preliminary colostomy.
The safest programme is a defunctioning transverse colostomy followed after four to six weeks by excision of the diseased segment and sound closure of the bladder opening after excision of its sclerosed margin. A more aggressive approach is sometimes both possible and justifiable -as, for example, when there is no pericolic abscess and only minimal inflammatory adhesions and when the fistula is at or near the dome of the bladder. Here primary resection is no more difficult than in other forms of diverticulitis; and the justification for it is the not infrequent failure of a preliminary colostomy to control the bladder infection. This is particularly apt to occur when there is a urinary obstruction from prostatic enlargement or urethral stricture, persistence of the abscess cavity, or a second fistula between the colon and the ileum-an uncommon association.
In fat patients and in those with a low fistula or an intermediate abscess between colon and bladder a preliminary colostomy is indicated. The position is probably best summed up by saying that a two-stage operation carries a slightly greater margin of safety and allows cleansing of the bowel before excision is attempted. Furthermore, if the interval between colostomy and resection is kept to a minimum the prognosis, even if the lesion should prove to be malignant, is not greatly worsened. Nevertheless, it is often possible to resect the colon and repair the fistula at a single sitting. The use of the method demands sound and cautious judgment.
Colo-vaginalfistula.-The passage of faces and gas through the vagina is almost as distressing as fistula-formation into the bladder. Colo-vaginal fistula following diverticulitis is usually between the lower part of the pelvic colon and the upper posterior wall of the vagina, but the diseased colon often flops over to become adherent to the rectum. In consequence there is often considerable perirectal inflammation, which contraindicates attempts at single-stage cure. Resection of the diseased colon and closure of the vaginal opening should invariably be preceded by a defunctioning transverse colostomy.
Cutaneous fistula and sinuses. The spontaneous rupture of a pericolic abscess on the abdominal wall or an operation for the drainage of an abscess may leave a chronically discharging sinus in the left iliac fossa. This is often of little moment. The discharge may be f=cal, mucoid, or purulent but is small in amount. Spontaneous closure is the rule but persistence may demand resection of the diseased colon after suitable bowel preparation.
Sometimes a pericolic abscess becomes adherent to the pelvic floor and ruptures through it into the ischiorectal fossa. Spontaneous rupture on the perineum or operative drainage on a supposed ischiorectal abscess may then leave a high level anorectal sinus or fistula which does not heal until the affected part of the colon has been excised and the infected ischiorectal fat is removed along with the opening in the pelvic floor. These measures should always be preceded by a defunctioning colostomy.
In conclusion, the indications for operation in chronic diverticulitis are: (1) Frequent and disabling attacks of left iliac fossa pain, (2) the development and persistence of urinary symptoms, (3) the onset of symptoms of obstruction, (4) occasionally, bleeding, (5) fistula formation, and especially (6) inability to exclude cancer.
The operation of choice is primary resection of the affected colon. Preliminary colostomy should be established when primary resection is dangerous because of the general condition, age, or obesity, or because of the severity of the local pathology. Resection should invariably follow colostomy, and a shorter time interval between the two procedures than the orthodox four to six months is desirable.
Simultaneous temporary colostomy is indicated in fat subjects, when there is any suspicion of the adequacy of the marginal vessels, when there is any tension on the anastomosis and when mobilization of the bowel has led to extensive opening up of tissue planes.
Mr. Ronald W. Raven (London):
The differentiation of diverticulosis from diverticulitis influences the treatment of these conditions.
Diverticulosis is present in about 5% of all persons over 40 and 10 to 20% of them develop diverticulitis. Those who are obese or habitually constipated are more likely to suffer the inflammatory complication. Uncomplicated diverticulosis is often asymptomatic but slight or profuse rectal hiemorrhage sometimes occurs. Sigmoidoscopy may reveal the site of the bleeding in the sigmoid colon and sometimes blood is seen coming from a diverticulum. An associated polyp or carcinoma may be the cause of the himorrhage (Fig., 1) . In cases with hemorrhage a partial colectomy may be necessary.
FIG. 1Diverticulosis of sigmoid colon with an associated polyp which caused rectal haemorrhage and required partial colectomy.
Diverticulitis is a serious' disabling, progressive disease which often necessitates frequent and prolonged admissions to hospital. The irreversible changes in the colon cause constant and severe suffering and at any time a lethal complication may develop. The signoid segment of the colon is commonly affected. Until fairly recently Surgical treatment was reserved for those with complications and many palliative operations were done. When curative operations were performed they were carried out in stages dictated by the pathological changes in the colon. This practice is untenable now and is superseded in the early phase, of diverticulitis by a one-stage operation designed to restore the patient to normal health.
My remarks are based on a study of the cases of diverticulitis seen at the Gordon Hospital during 1947 to 1958, comprising 425 patients; 190 (44_7%) were males, and 235 (55-3%) were females.
INDICATIONS FOR SURGICAL TREATMENT
During recent years the indications for surgical treatment have broadened and many more patients are undergoing operation in an earlier stage of the disease. The number of patients operated on in this series are shown in Table I . The patients for whom surgery is required are divided into two groups.
(1) Patients with complicated diverticulitis.-This includes patients with internal and external fistulm; partial or complete intestinal occlusion; perforation causing a pericolic abscess or acute diffuse peritonitis; an associated polyp which may obstruct a stricture or cause hemorrhage; an associated carcinoma.
(2) Patients with uncomplicated diverticulitis.-This includes patients with recurrent attacks of diverticulitis uncontrolled by medical treatment; patients under 50; patients with persistent deformity of the sigmoid in the barium enema; patients with rectal hemorrhage when other causes of bleeding are excluded; patients with urinary symptoms; patients with diverticulitis in whom carcinoma cannot be excluded; patients who live in remote places where a complication might be disastrous.
Certain points are worthy of stress in this group.
Recurrent attacks.-A number of patients remain undiagnosed for variable periods because the clinical picture of diverticulitis is often atypical. It varies from person to person and from episode to episode. In this series the following were the symptoms in order of frequency: abdominal pain; diarrhcea; constipation; rectal hemorrhage; flatulence. Sigmoidoscopy is often more difficult when diverticulitis is present, mobility of the sigmoid is limited and one or more diverticula may be seen.
In the past these patients were treated medically for it was the practice to operate only when a complication occurred. Many suffered considerably from their symptoms and some went to different hospitals in search of relief. The following is a typical case:
Case L-Female, aged 67, admitted to hospital with abdominal pain.
History.-Many years abdominal pain of an aching character, sometimes severe, associated with nausea and vomiting. She had been investigated in two hospitals for cholecystitis and peptic ulceration with negative results. During the last two years she has required a laxative.
On examination.-Thin. Abdomen distended and tympanitic in the lower half; tenderness in left lower quadrant. Rectal examination negative. Barium enema: The colon filled freely, with diverticulitis of the sigmoid colon; a few diverticula are present in the transverse colon. Immediate evacuation was good.
Operation.-Partial colectomy with end-to-end anastomosis. Specimen: Diverticula are present throughout the specimen in three longitudinal rows. Some thickening of the bowel suggesting old chronic inflammation.
Result.-Uninterrupted recovery. Patients with persistent deformity of the sigmoid in barium enema radiographs.-When considering the treatment the radiological appearances of the colon are noted as well as the symptoms. If the radiographs show distortion of the colon and associated spasm this means that permanent and progressive changes are present and surgical treatment is necessary.
Patients under the age of50.-Diverticulitis is a progressive disease whose effects often increase in severity with advancing age. Many patients develop complications later when they are less able to bear them and others suffer abdominal pain and other symptoms for years, and eventually require surgical treatment in old age. These effects are prevented by certain operations and this is advisable for patients with diverticulitis under 50. The Specimen-.Numerous diverticula, most marked at the distal end of the colon. There is an area of diverticulitis 8 cm long in-the sigmoid colon with the lumen considerably narrowed and much thickening and inflammation of diverticula. Histology showed diverticulitis.
Result.-Uninterrupted recovery.
Patients with rectal hemorrhage.-This is recognized as a common symptom of diverticulitis, with an incidence of 10 to 30%. Rectal hemorrhage was the fourth common symptom in this series. The bleeding may be slight and remittent, but it can be severe and persistent and even exsanguinating. For the last an emergency partial colectomy is necessary. Rectal bleeding may be the presenting symptom of diverticulitis and can overshadow the other -symptoms. The mucous membrane of the sigmoid and rectum may be red and granular and bleeds easily. Sometimes the hemorrhage is caused by an associated polyp or carcinoma. The following is the history of a patient with diverticulitis who had recurrent rectal hemorrhage for several years and whilst in hospital had severe bleeding. Case II1.-Female, aged 63, admitted with persistent diarrhoea for two and a half years. History.-Mucus and blood occasionally passed per rectum. In 1957 a barium enema showed diverticulitis of the descending colon. This was treated conservatively. In July 1959 the X-ray showed diverticulitis of the descending and sigmoid colon. She was treated with hydrocortisone and cortisone. Seven weeks ago she had diarrhoea every two hours with vomiting. The abdomen became distended and bed-rest was necessary.
On examination.-Patient looked ill. Marked tenderness and thickening in the region of the pelvic colon. Rectal examination negative.
Investigations.-Hb 71 %. Barium enema: Colon filled freely; diverticulitis of the sigmoid colon with marked spasm. Sigmoidoscopy: The mucous membrane of the upper part of the rectum was granular and bleeding. The patient was treated conservatively but a pericolic abscess developed.
Operation (6.10.59).-Exploratory laparotomy and transverse colostomy. A large inflammatory swelling involved the sigmoid colon. In the immediate postoperative period severe rectal hemorrhage occurred. On 12.10.59 the Hb was 49% and 8 pints of blood were given. Her condition improved and after convalescence she was readmitted. Operation (29.12.59 ).-Partial colectomy with endto-end anastomosis. Specimen: 15 cm of colon which is thickened with diverticula penetrating the muscle coat and narrowing of the lumen. Microscopy: diverticulitis with active inflammation.
Operation (26.1.60).-Closure of transverse colostomy.
Result. Uninterrupted recovery.
Patients with urinary symptoms.-These patients have symptoms of cystitis, including frequency of micturition, dysuria and hematuria, due to the adherence of the inflammatory sigmoid swelling to the wall of the bladder; an abscess may form between the two. Subsequently a vesicocolic fistula develops. Surgical treatment is necessary in diverticulitis as soon as urinary symptoms are experienced, for a vesicocolic fistula might be prevented. The following case history is illustrative.
Case IV.-Male, aged 50, admitted with abdominal pain. History.-Four attacks of abdominal pain thirteen, five, two years and one year ago. The pain starts in the left iliac fossa and gradually worsens over three days. Diarrhoea occurs and defecation is painful; burning micturition with frequency. The attacks last about two weeks. He was twice admitted to another hospital; in 1957 a "slightly tender mass in the left iliac fossa and the mass was palpable on rectal examination at the tip of finger". He was readmitted in 1958 as an emergency with abdominal colic, diarrhoea, nausea and anorexia. A tender mass was palpable in the left iliac fossa on rectal examination. Chronic diverticulitis and peridiverticulitis was diagnosed and the patient was treated with antibiotics. He improved and the mass in the left iliac fossa became impalpable.
On examination.-Thin; the pelvic colon is tender and thickened. On rectal examination there is a soft tender swelling high on the left.
Investigations.-Hb 91 %. Urine contained many red blood cells and pus cells; B. coli and Str. facalis.
Operation (27.1.59 ).-Partial colectomy with excision of the upper third of the rectum. There was a large inflammatory Edematous mass involving the sigmoid colon adherent to the wall of the bladder with an abscess between the two. Specimen.-17 cm of colon. Two rows of orifices in the mucosal surface lead into diverticula. The bowel wall is thickened; there is much fat on the serosal surface and the appendices epiploicze are adherent to one another with overlying congestion of the peritoneum. On section of the bowel transversely small abscesses are seen. Microscopy: extensive fibrosis and purulent inflammatory changes in the serosa; abscess cavities are seen and in one section inflammatory changes extend from the base of a diverticulum into the serosa.
Result.-Uninterrupted recovery. Patients with diverticulitis and a possible carcinoma.-A carcinoma may be present in the colon affected by diverticulitis but it is generally agreed that the risk of this is no greater with diverticulitis and diverticulosis than in the normal colon. It may be impossible to decide clinically and radiologically whether these diseases co-exist in the same segment of the colon and doubt may persist on exploratory laparotomy. When an associated carcinoma is suspected a radical left hemicolectomy should be performed. The following is an illustrative case. Case V.-Female, aged 56, admitted with increasing constipation. History.-Four years ago she had rectal incontinence for which a reconstruction operation on the anorectal sphincters was performed. At that time a barium enema showed moderate diverticulitis of the pelvic colon and lower part of the descending colon. Immediate evacuation was limited and at twenty-four hours there was an appreciable amount of barium in At laparotomy, a carcinoma and diverticulosis found in the sigmoid colon.
Specimen.-62 cm of the colon; in the middle and completely encircling the bowel is a raised papilliferous tumour 4 cm long and infiltrating the muscle coats but not the pericolic fat. No other polypoid lesions seen in the colon. Above and below the tumour are numerous diverticula with wide necks. The muscle coats are greatly thickened, and the wall of the colon is thrown into numerous small folds. No mucosal ulceration besides the tumour area seen. Histology: The tumour is a well-differentiated adenocarcinoma which has just penetrated the muscle coats, and there is little invasion of the pericolic fat. The blood vessels and lymph nodes are free of tumour. One section shows several diverticula, thickening of the muscle coats, and prominent mucosal folds. No inflammatory reaction seen.
Patients who live in remote places.-As the complications of diverticulitis are common and serious it is advisable to carry out surgical treatment for those patients who live in remote places where it is difficult to find a surgeon and complications might therefore prove disastrous.
OPERATIONS FOR DIVERTICULITIS
The following operations are performed for the different indications which may present. One-stage Operations (1) Excision of a solitary diverticulum.-Inflammation can occur in a solitary diverticulum when the remainder of the colon is normal. Under such circumstances excision of the diverticulum is performed with repair of the colonic wall. Where inflammation of the diverticulum has spread to the adjacent colon which is thickened and cedematous, a partial colectomy is required.
(2) Partial colectomy can be performed with safety when there is minimal intestinal occlusion, the affected colonic segment is short, the inflammation is chronic or mildly subacute and the bowel ends for the anastomosis are not cedematous.
(3) Left hemicolectomy is done when an associated carcinoma is suspected; the sigmoid and descending parts of the colon are the site of diverticulitis; aedema has spread into the descending colon; extensive diverticulosis of the descending colon is present; and when partial colectomy al Society of Medicine 46 would result in tension at the colonic anastomosis. In the latter case the more mobile transverse colon is anastomosed with the rectum. After a one-stage operation leakage at the anastomosis may occur about the tenth postoperative day. There is local abdominal pain, rigidity and tachycardia. A temporary transverse colostomy should be instituted at once. It is closed about three weeks later.
(4) Total colectomy with an ileo-rectal anastomosis is performed when diverticulitis of the sigmoid colon is associated with severe diverticulosis of the entire colon and cwcum.
Multiple Stage Operations
Two-stage operation.-When the bowel is loaded with faces, or there is tension at the anastomosis, temporary transverse colostomy is established at the same time as the partial colectomy or left hemicolectomy.
Three-stage operation.-A temporary right transverse colostomy is instituted at the exploratory laparotomy when there is acute or severe subacute inflammation of the affected colon, partial occlusion of the lumen of the bowel with proximal ftcal retention, or cedema of the bowel wall beyond the site of resection.
After four weeks (shortened when there is a suspected carcinoma) resection of the affected colon is performed. After a further four weeks the colostomy is closed after a barium enema has confirmed that the anastomosis has healed soundly.
When a colostomy has been instituted as the only surgical treatment for diverticulitis it must not be closed unless the affected part of the colon has been excised, otherwise the diverticulitis will recur. Some Technical Points in the Surgical Treatment.
The whole of the diseased colon must be excised to prevent recurrent diverticulitis. This entails, in the average case, excision of about 20 cm of affected colon. It is important not to overlook any diverticula in the upper end of the rectum. The latter is divided at a safe distance below the disease to prevent recurrent diverticulitis or a fistula.
The anastomosis is usually performed in two layers; an outer seromuscular layer of interrupted sutures of fine thread, and an inner layer of continuous catgut sutures through all layers of the bowel. A soft rubber drain is placed down to the anastomosis and left in position until the bowels open about the fifth post-operative day.
